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The heavy rains of the 25th and 26th over the Texas water- 
shed caused rapid, dangerous, and destructive rises in the 
rivers of that State a few days later. General warnings were 
widely disseminated on the 26th. Tlie report of this floocl 
will appear in the WEATHER REVIEW for March, 1903. 

During the month the River and Flood Service was extended 
to the Passaic River of New Jersey, with headquarters a t  Phila- 
delphia, Pa., and the Hudson River service, Albany. N. Y., dis- 
trict, W ~ F J  greatly enlarged and improved. 

Stations were established on the Passaic River and tributa- 
ries as follows: On the Passaic River a t  Chatham, N. J.; on 
the Rockaway River a t  Old Boonton, N. J . ;  on the Ramapo 
River at Mahwah, N. J., and on the Pompton River a t  Pompton 
Plains, N. J. 

This service will be maintained with the cooperation of The 
Society for Establishing Useful Manufactures, Paterson, N. J.,  
through its Chief Engineer, Mr. John H. Coolie. While the 
Pessaic River is a comparatively small stream, its total drainage 
area being but 919 square miles, it  is nerertheless an extremely 
important one on account of the great coimnercial interests 
located along its lower portion and dependent upon i t  for 

’ 

power. The Passaic floods are sudden and a t  times dangerous 
and destructive to both commercial and agricultural interests, 
and it is hoped that the new service will be able to give timely 
ani1 effective warnings of approaching floocl waters. 

For  the benefit of the Hudson River. service new stations 
were established as follows, all within the State of New York: 
On the Hudson River a t  Corinth, Glens Falls, Mechanicsville, 
Cohoes, Troy, Chstleton, and Stugvesant; on the Mohawk 
River a t  Uticn. Little Falls, Fort Hunter, and Schenectacly ; 
on Schroon River a t  Warrensburg ; on the Sacoadaga River 
a t  Northville; on the Hoosicli River a t  Hoosick Falls and 
Scliaghticolie; on Schoharie Creek at  Schoharie Junction and 
Millpoint, and on Tirest Canada Creek a t  Trenton Falls. 

The highest and lowest water, mean stage, and monthly 
range a t  167 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Iieokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnat,i and Cairo, on the Ohio ; Nashville, on the 
Cumberlanil ; Johnsonville, on the Tennessee ; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.-H. C‘. Fradw~fieltJ, Forwast (!flic.inl. 

CLIMATE AND CROP SERVICE. 
By Jlr .  J A M E ~  BERRY, Chief of Climate aud Crop Service Divisou. 

The following sumniaries relating to the general weather and 
crop conditions during February are furnished by the directors 
of the respective sections of the Climate and Crop Service of 
the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, o f  
whom there are about 3000 and 14,000, respectively: 

fruits were not iujured-Erlwurrrd B.  Richurrle. 

iiially cold: the precipitation 4 tis geurrally in eweas o f  the  n 
in some localities there was a defic*ient.y; the greater pai-t of t 
tation fell during the firht clei*arle. Tlie sulyly o f  irrigation 
adequate and will 1)e aniple the  rest of the  hPaSOn. 
and the ranges generally were in gontl cvndition. 
delayed seeding in some lwalitieh, and many peach and almond t i l o  
were killed by frobt. Stock has  suffered homewhat l)y bel rre weather 
in the colder poi-tionr: o f  the  Trrritmy-M. E. Blptone. 

Califmia.-Ab~iormally low temperatureb prevailed throughout the 
State until near the close of the mouth. Severe frobts caused fiouie tlani- 
age to citrus fruits, and the continued culd and cloudy weather retarded 
the growth of grain and grass. Deciduous fruit trees were benefited by 
the cold, which checked premature budding. Early wheat was in gond 
condition and early fruits were in blossom at the close of the iiionth- 
Alexander G. McAdie. 

Colorado-Over a comparatively finial1 area in the center of the State, 
in Lake, Summit, Eagle, and the  northern part of Gunnison counties the 
total snowfall was conhiderably less than normal, but in general other 
parts of the ruountain region appear to  have hail the uorriial amount or 
an excess. The bulk of tlie current fa11 has been .swept into huge tlrifts 
in the timber, gulches, etc., where i t  is likely to  remain hard packed and 
practically solid ice until after later snowfalls have iuelted.-F. H. 
Brandenburg. 

Florida.-The month wafi warmer than the average, with an alinornial 
amount of precipitation, the latter having a very unfavnrable lwaring on 
the vegetable crop. Over portinnx ( i f  Datlv C’uuuty the losses were quite 
heavy, prospects being reduced one-half. Tlie warni, cloudy weather 
was very favorable to citrus trees, which inade a splendid growth. Early 
corn was pushing forward, and land is largely prepared for cotton. A sinal1 

Arizona-The weather during the greater pait o f  Feliriiary was a l ~ n ~ ) r -  

Grain end alfalfa 
Frozen grnunil ha 

aweage was I)lauted to mt~loiis. The intinth w a b  uufa\ orable to straw- 
berries.-A. J. MitckdZ.  

if the month were the high 
mean temperature. the lirary rainfall in iort tiern and western sec- 
tion*. and the se\ere colt1 wave of the lfith to 18th. The teml’erature 
wab characterizrtl by three perinds nf nii~eahonnl~ly warm weather. From 
the afternoon nf the 16th to  the morning of the 17th the temlierature fell 
400 to 600. The rainfall mas the heaviest on revnril for Felrruary siure 
1892. The total ~noutlily amounts eswetletl 13 iiicheh at several stations. 
Little o r  110 farm work was accnnipli4ied. The cold wave vf the 16th to 

id ly  injurious to  peac4ie.; in tlie ~itnrtheru hection. but in 
the middle and southern fruit 1)eltk the effect* of the twld weather were 
less marlietl. TViiiter wheat and oats were iii gotid cciurlition.-J. B.  
iUcrbicr?/. 

BPorgirc. -The c4iief nietenrnlngic.al feat 11 

wra 1 11 uusual i Iefitaie 
rr rntrrlllt~* I i f  l.01tl 
i i l i l  war: twntinuous 

y pIa(.rs lwiiig the lowiabt evrr l i n c ~ w ~ ;  pre- 
form #i f  suow, hlightly ini.reasing the depth 
ius. Iiut not ailtliiig ~iiatt~rially to  tliv supply 
r ( . l o w  of t h v  iuouth tlie m o w  was drifted 

a1 average the first 
a1 set erity prevailed 
ry une\ enly ilihtrili- 

u tht3 night of  the l i t h ,  
I aiiililr 1i;otrt.tiou t o  \\heat (luring the rnsuiug cold wave. 

Fruit sub- 

consideral~l~ awl I\ rll ~ia~+krtl.--E. L. WeZZu. 
IUhtotk.-TIir triiiprrature wah aIw\ r the w a s  

half nf the  niclntli; a 1ierii1d !if c+t i l i l  \\rather t ~ t ’  uuii 
frclnl the  
utrd;  a grnrral ant1 o1iportiiur suo 

TVheat WIIS in a lironiibiug cnnlliticiu at tlir euil (if  t h r  month. 
tairietl injury fnim i .olrl in tlie scrutliern ilihtri(.t.--lPilZiniii G .  Bitrna. 

lfith t t i  thv 2tRI1: thr. 1”’ 

mu.-Snnw cnrrreil the  grciiincl in tlir north 
f the  minter m i l  in the c-entral aut1 southrru 
(.old weather. a f f i  iriliug 
cl of  Frlbruary was unr ually Ijronrihiug: ry+ 

Krashes were alho in fine taomli ou: o n  nc.t*ount of the mow in the north 
hecticin an11 r1)ugli or iiiudily fields in t l ir  c+ntral anal sciutliwn swtionr: 

eritl~lr {yiru reninined in the firldh at  tlir o f  t h r  nionth. Many 
ponileutb in the houtlieru sec.tion rrpoitrd o n  the labt o f  February 

tIeai1.- W. T. Blyfhe. 
ftlr ht0t.k and fcir fariii c~prrations 
grass \\ere not iiiatrrially affected 

tlir i.IIise of  the  mouth suo\\ l i a r 1  tlisalipeared 
riug likr.-Joltn R. Sage. 
th: the first alii1 last days were warm and the 

niicldle Iiortion t.old. Wheat was \vel1 covered with mow during the cold 
part and was further IJeuefitrd by the wet snow o f  the 24-2Sth. and was in 
gontl condition. Ground too wet for plowing or oat bowing in south. 
Some corn in field dainaged by wet mow.  Peach buds reported killed 
in cwitral counties.-T. B. Je 

~-e~ifucky.--C‘r.cipb were fairly well 1iraitw4tvl 11s m o w  during the serere 
wratlrer. 111 th r  western counties wnir ilaiiiage \\as c*;tuheil by floods. 
Early s ~ w n  wlirbat \%as in excelleiit coudition itnd tlie outlook for the 
crop as a whole was eucouraging. Rye and oats were in good condition. 
Farm work was badly delayed; very little was done toward burning to- 

I i U d  1ir1 It e14 I# iu to  \% h 

that  most if not all 1ieac.h 11 
louu-Month geurrally f 

u w r i a l  in wiutrr: fall whrat. 
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bacco beds until the last of the month. Early peaches and early cherries 
h8Ve probably been injured by the !reeze.-H. B. Hwaey. 

Louwiana.-General rains fell on flfteen days, and the ground was too 
wet for cultivation throughout the entire month. Preparations for cot- 
ton planting were much behind average seasons. Corn planting could not 
be commenced, and very little preparation for the crop has been made. 
Dry weather wasneeded for the sugar cane crop. Planting has been ma- 
terially retarded, and much seed cane is  sprouting in the windrows. 
Very little rice ha9 been plauted. Truck gardens where protected from 
the severe freeze during the second clecade of the month were doingwell, 
but where the warnings were not heeded the crops were killed.-I. Ai. 
cline. 

Maryland and Delauiare.--Wet weather was somewhat hurtful to a heat 
in lowlands, but the crop as  a whole was in a satisfactory condition. espe- 
cially in the upper countie-. where heavy snows on the 16th and 17th 
afforded ample protection during the cold that followed. Some peach 
buds wcre reported killed by the sei  ere temperatures. All grasses were in 
fair to good condition. Some clover being seeded. Many tolmccti rais- 
ers were seeding their bedb. Farming operations generally have i n ~ \  rd 
slowly on account of the frequent rainy spells.-Oliver L. Fmsig 

Nicliigan.-Winter wheat was well protected from the 4d until the 
warm rains of the last few days of the month: it was espec-ially well prn- 
tected during the severe cold wave of the 16th to 19th. Correspondents 
generally agree that no injury occuired. A t  the clnbe of the month mobt 
fields were bare: in many places low, level fields were covered u ith water, 
which might do damage if weather favoratile for freezing and thawing 
ensued. The general opinion of coirespondeutb was that all fruit trech 
had wintered well and were in a proniising condition - C. F. Schnridrr. 

Minnesota.-Decidedly cold weather from the 12th to the Wth, Rith 
minimum temperature+ below zero in a11 1 )mth  of the State, and below 
-40 iu northern-central portions. The mean teniperaturrs were slightly 
above the normal in the  Red Riter Valley and in bonie other parts o f  the 
north, and i t  was cooler than US~lRl in southern portions; the average for 
the whole State was slightly loner than the normal. There was less 
snowfall than usual; the SIIC)W depth averaged froin 3 to 9 inches in t l i v  
open country to much greater depth+ in the timber.-T. S.  Outram. 

Miseiesippi.-Heavy to excessive rains were quite general during the 
first 16 days of the month and during the last 3, while from the 16th to 
the 25th generally fair weather prevailed. The average precipitation for 
the State was by far the heavie+t on recrird f(Jr the nioiitli. C'ondititms 
were unfavorable for preparing the si)il for planting, and a s  a result little 
was accomplished along this lmr, ex(.ept in some of  the wutliei u cnunties 
where oat seeding and truck gardening were in  piogres+.-W S. BpZ&n. 

Miseouri.-M'heat was wrll I)rCitr(.tecI l)y mow during the vnlllrst 
weather except in a few of the 1101 thrrn anit some of the estreinr snutli- 
ern counties, and although i t  suffered some injury 111 localitieb from altrr- 
nate thawing and freezing illiring the firbt part o f  the Inonth. wab grnri- 
ally reported in fair to good conilition a t  the c~losc~. Practically all of the 
peach buds were killed by the low trmprrature of thi. 17tl1, except in a 
few of the extreme southrrn counties.-A. E. Hnckett. 

Montana.-The mean temperature for February was below the heabonal 
average in practically every part of the State, and the monthly range 
was unusually great. The range was covered with a sheet of crusted snow 
throughout the Milk River Valley to  the eaht of C:hinook, and iu the 
Missouri River Valley in Dawson anrl Valley counties. and stock was buf- 
fering at the close of the nionth-Mo~ifro~e W. Hnyea. 

Nebraska-The heavy snowfall of the month was very favora1)le to fall 
sown grain. The ground was vnverrd with snow mobt of the time, pro- 
tecting the grain from the low tenilieraturew of the niitldle of the ninnth, 
and the water from the melting &now will furnish sufflcient moisture to 
place the ground in excellent condition to fa lor  the growth of tlie grain 
when warm weather coines. Winter wheat continued in giwd conditiou. 
The ground being covered with snow has beeii unfavorable for stock in- 
terests in western counties, requiring an unusual amount of feed for the 
stock.-G. A. Lorelaiid. 

Nevada.-The weather throughout the nionth was unusually cold, with 
heavy snows on the lst ,  4th, and 8th. The valleys were covered with 
snow the flrst three w e e k .  In the mountain districts many sheep ilied 
from cold and btarvation, the owners being unable to carry fceil to  them 
or drive them to the valleys on account of the deep snow.-J. H. Sniith. 

Nem England-The month, though generally mild as to  teml)eraturo-7. 
was considered stormy, with rapid and budden weather changes. .4t the 
close of the month the ground in the southern portion was bare while in 
northern sections the depth of snow wits less than the average for the 
season-J. W. Smith. 

New Jemey.-M'intrr grain and grass were well covered by heavy mow 
from the 16th to 26th. A t  the close of the month, although well pro- 
tected during the severe cold spell, 17th tn 23~1, wheat ancl ryr were 
below the average. Much young grasq had been winter killed, and the 
fields looked very yellow. Orchanl fruit trees have wintered well. The 
average depths of snowfall for the variouh districth were ab followb: The 
Highlands and Iiittatinny Valley, H.6 invhes; Red Sand Stone Plain, 10.8 
inches; Southern Interior, 3.4 incheh: Sea C'oaht, 4 incher;. Some em I$ 
peas were planted in the southern hecation.- Ediunrd W. AfcGann. 

New Meaco.--Unusually cold February, with much inore snow than 
usual, especially in northeastern and central sectlons. Some slight loss 

in stock on northern ranges, but the  beneflchl effect of the heavy snows 
far outbalanced the loss. Soil was in excellent condition.-R. hf. 
Hardmge. 

Xew York.-The ground was reported bare in some sections during the 
first of the month, injuring wheat and rye to some extent, and some tops 
wcre brown, but very little damage was mentioned. During the latter 
part of the month there was ample snow protection, and wheat and rye 
were in good condition.-R. G. Albra. 

North Carolina.-On account of the excessive rainfall very little farm 
work could be accomplished during February, and conditions were not 
favorable for the winter cereals. The warmth and moisture during the 
first half of the month caused succulent growth of wheat, which was con- 
siderably injured by the subsequent severe freeze from the 17th to 20th. 
d t  the close of the month the appearance of winter wheat, oats, and rye 
was not SO good, though the excellent stands were nnimpaired. Toward 
the end of the month trucking in the east made some progress and many 
tobacco beds were seeded.-C. F. vcm Herrmann. 

North Dakofu.-Some of the most severe cold weather for years pre- 
vailed during the month. The snowfall was less than usual in most sec- 
tinnb.- B. H. Bromon. 

Ohto-Wheat was well protected by snow during the coldest weather, 
aud recaeived little if any injury from freezing and thawing: at the end 
t)f the nionth the plants were reported in good condition, hut there was 
no  wow on the ground. No injury to 
1wac.h lmds was repor te i1 . J .  Warren Bnilth. 

Oklahoma criid hidinn Territoriea.--Wheat was well protected by snow 
during cold i'eriodfrom 15th to 2Oth, and continues in good to  flne condi- 
tion; rye and volunteeroatswere doing well. Stock wabin faircondition, 
but suffere(1 slight to herinus loss during cold period. Fruit trees were 

t l .  Farin work was delayed by wet, cold ground, and but small 
was made in seedingof oats and potatoes. The ground was full 
ire, ani1 the outlook for crops was very promising.-C. M. Strong. 

Oregon-The mouth, although dry and hunshing, was rather unfavor- 
d ~ l e  for grain and forage plants: the  nights were cold and frosty and the 
da j  c: were uuusually warm. Early sown fall wheat maintained a good 
co1i)r anrl no complaint regarding the stand was made; winter seeded 
graiu did not fare a s  well, especially that on low land, where the alter- 
nate freezing and thawing heaved the roots out of the boil, and some re- 

There was a general bhoi'tage of pasture over 
tlir entire State a t  the close of the month.--Edioard A. Bectls. 

niean temperature was higher than for any cor- 
('e 1897 and tlie mcinth was characterized by alter- 
warm ani1 cold spellb. The average precipitation 

the hravieht for any February since 1896; moderate amounts on the 
n 4th. 8th aud 9th, 11th and 12th; copious rains or heavy snow and 

hlrrt tin tlir 15th. Nth.  and 17th: heaviest rainfall of the winter on the 
1 2Sth Soil well prntevteil l)y snow in most sections cluring the 
11 anit bo far as known grain6 and graqs did not buffer by freezing.- 

T. F. Toumend. 
Porto Rico.-Tlir weather wah ideal for caue cutting and sugar making, 

and this work was genrral; young cane* needed more rain. Tobacco eut- 
ting progressed throughout the  month ancl was nearly finished in some 
localities; this c-roi) hnffrred from the dry weather and also from the 
tobacco flea. Coffee trees mnmenced to  blossom during the last days 
of the munth. Planting and cwltivation of minor crops were retarded 
l ~ y  tho dry condition of the ground, especially in the southern and 
WehtPrn distric*ts. Parjturage wab drying up and btock were suffering 
in cons~cluen~~r.-E. C. Thonippson. 

South Carolinn.-The hnil was too met to permit much plowing or othel! 
farnr w~)rk.  aliii.h, iu c.onsequeuc*e, was barkward. Fruit trees began to 
lilnom rarly in the month in the mutheahtern portions. end buds were 
daniaKed 1,y the freezing wrathrr from the 17th to the 20th; truck was 
also injured slightly and grnwth c.heckrt1. Wheat and oRts continued 
promising. Seed beds for tobacco were prepared and seeded under tin- 
favnrallle cnnilitinns.-J. W. Bauer. 

South Dakota.-The temperature averaged below normal, with an un- 
usually prolonged cold wave in tlie second decade. In the lower Mis- 
st)uri and several James Valley counties, the snowfall was considerably 
above the normal, but was deficient over most of the remainder of the 
State. Unnieltrd snow materially iuterfered with the grazing of live 
stock on large portions o f  the ranges, resulting in some losses and un- 
usual consuniption of stored f e d .  On the Wth, from '1 to 12 inches of 
mow (*overed the middleand eastern portions of the State.-S. W. Glenn. 

Tentieeoee.-At the close of the month winter graink were in good con- 
dition generally, early sown wheat being well rooted and vigorous, with 
much better prospect6 than a t  this time last year: late sown was much 
damaged by cold from the 15th to  lRth, but the snow on the ground from 
the 16th to 22d afforded some protection in places. Oats were badly 
winter killecl. The rainfall was much above the average and the month 
was generally unfai orable for outdoor work.-H. C. Bate. 

Te.rna.-Stormy, wintry weather characterized the month of February 
i n  all parts ( ~ f  the seetion. Marked fluctuations in temperature culmi- 
nateil in the severest cold wave o f  the winter from the 15th to 17th, 
which gave the firzt general freeze tn all parts of the State ancl tempera- 
ture below zero in the panhandle. Very heavy snowfalls in the pan- 
haudle and northwestern counties were recorded; a t  Amarillo the exces- 

Stock was in good condition. 

ding will tie necessary. 
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In the following table are given, for the various sections of and lowest temperatures with dates of occurrence, the stations 
the Climate and Crop Service of the Weather Bureau, the aver- reporting greatest and least monthly precipitation, and other 
age temperature and rainfall, the stations reporting the highest data, as indicated by the several headings: . 

Summary of lemperoture and precipifntwn by sections, Febrirtrry, 130.;. 

Section. 

Alabaiua .............. 

Arkansan ............. 
California.. ........... 
Colorado .............. 

Illinois ............... 

Iowa ............. 
Kausas .......... 
Kentucky.. ........... 

Michigan .............. 
Minnesota ........ 

Montana. .............. 
Nebraska ............. 
Nevada ................ 
New England .......... 
New Mexico ........... 
New Pork . . . . . . . . . . . .  
North Caroliua . . . . . . . .  
North Dakota .......... 

New Jersey ............ 

Territories. 
Oregnu ................ 
Pennsylrauia .......... 
Porto Rim ......... 
Soutb Carolina ..... 
South Ilakuta .......... 
Teunessee ............. 
Texas . . . . . . . . . . . . . . .  
Utah..  ................ 
Virgiuia ............... 
Washington ........... 
West Virginia ......... 
Wisconsin ............. 
Wyoming. ....... 

~ 

6 
i 
M 

a 
e 
s .- 
0 u 
:r., 

48.4 
44. I) 

41. i J  
43. 7 
17.3 
6% i 
49. i 
19. 2 
27. 9 
?9. 8 
I!>. s 
5:. 4 
3;. 5 
52. 2 
35. s 
21.11 

4s. 4 
2!). s 
1;. i 
l!l. 2 
Yl, i 
25, i 
33. 7 
30. 1 

a. !I 
3. 1 

29. 9 
35. i 

34. 1 
30.5 
74. s 
19. I )  
12, IJ 
41.4 
ai. 3 
lti. 6 
<:I. s 
2. i 
55. 3 
I i. 3 
13. 5 

~ .. 

io. ti 

26. o 

Temperature-iu degrees Fahrenheit. 

Monthly extremes 

........... ~3 14 

-0.4 Paraguulrl.. ......... 7!l 3 
-5.5 I~iiperial , .. _ _ .  94 2:; 
-9.0 Rlaillr . . . . . . . .  63 11  

Bartua. ............ / 2s 
. +3, Huutiugtam.. :)I) ! 16 

. . . . . . . . .  
-4. i Ailslry . . . . . . . . . . . . .  

-12. 1 Riurille . . . . . . . . . . . .  

$ 2 . 2  \Viliuiiigt<nu.. . . . . . . .  76 11 
Favrt .X:rtrs . . . . . . . . . .  46 , 3; 
3 ct:itiann.; . . . . . . . . . . .  ti!l I 2 
l:o,,ll\vnler . . . . . . . . . .  i i  1 2 

-xi: 1 (;nrilitirr . . . . . . . . . . .  I i i  i 2s 

. . .  
. . . . . . . . . . . . . . . .  

i r I I I I I i l l ~ i l i t . .  
l,,Dkemiu:i I n l l >  . . . .  

...... 
. . . . . . .  
. . . . . . .  
...... I I i A '  . . . . . . .  
. . . . . .  -21 "1 

. . . . . .  - .5 

. . . . . .  4!1 

. . . . . .  ' l i  

. . . . . . .  

. . . .  . I  -211 

... 

Iti 
1 li 
l i  
17 
1 t i  
15 
1 :i 
1:I 
IS 
1s 
IS 
I:, 
1 1; 
19 
16 

. . . .  "4' 1 3  

. . .  / & !  17 

. . . .  4s' 1:) 

. . .  i 8 1 4  

. . . .  I I  IS 

. , .  . ; 2 )  1 i  
1 1  19 
:: 11; 

. . . .  --:::I 14. I n  

. . . .  1-1:; 14 

. . . .  '-It1 ID 

. . .  . ' 4 0  16 

. . . .  ILI- :< IS 

. . .  .p 14 

. -  
Y 9 
w L- 

a 3 .- 1 
I_" 

~ 

0. !I5 

1.04 

i. Si 
1. iti 
1.38 
5.67 
8. 55 
I!. SI 

2. 7i 
4. 411 
1.1s 
2,0!I 
7 .  28 
'1. h" 
4. 86 

.> "F, 

11. 5!l 
11. s" 
2. 5:1 

1.  TL 
0. sti 
4. OR 
4. x i  
I .  2!l 
::. 1)s 
6 .  71 
0. :is 
1. Y5 
2. 9s 

1. IC3 

4. 4Y 

1. "2 

0. 1;:; 
s. V I  
5 ,  lif 
11. 7.5 
4. ;!I 
I .  SI1 
5. Y9 
1.0s 
0. 6!1 

-. _. 

n. 41; 

7. IJ:; 

~ 

Precipitation-in iuches aud hundredthr. 

Greatest mnuthly. 

lh~a~alu:>trr. .  . . . . . . . .  16.66 
c'au.liirt. . . . . . . . . . . . . .  4.21) 
Pre*rutt.. . . . . . . . . . . .  11.49 
3l<lllIlt  St. l f 4 ~ l P u : l .  , .  i . 9 6  
RlllDy ............... 4.011 
A l < D l i n n .  . . . . . . . . . . . . .  I?.fi!l 

l - ' l : ly t~~l l  . . . . . . . . . . . . .  14.11 
Siltwr (' ity . . . . . . . . . .  '2.21 
Rnulll ............... 5.22 
Jlart.nan . . . . . . . . . . .  i. S i  
I t t i i v i f i e .  ............ :1.?5 
li;:ir<l,.ii ( ' i ty . .  . . . . . . .  4. 11 
Alpha. .  ............. 111.SU 
l ~ k v  Pr4,viilrnt.c ... 11;. 0'2 
Hnl.lllllnl,s Y:l l l l -y ,  9.20 

hl i l  

. . . . . . . . .  i .12  

i+leiiobr:i. . ........... R. 50 
l-alrlt. . . . . . . . . . . . . . . .  li. 13 
Huinnvno . . . . . . . . . . .  3.Gi  
I'lrlllLII~Ul',~II,.yI. . . . . .  1? .4S  
I-nllktnn . . . . . . . . . . . .  2.5s  

% t I l K . .  . . . . . . . . . . .  15.11 
MaruDs.. . . . . . . . .  111. XI 

>,'*#. . . . . . . . . . . . . .  1. 6ti 

St,iitIi Reual . . . . . . . . .  li. i 4  

.?l~plrtiiu.. . . . . . . . . . .  2. 27 
( hryenur. .  ......... 1. i 9  

SIwrrs F-rrj- . . . . . . .  S. 1s 

c'llnl"l .............. !I. 58 

Least iiinuthly. 

Statiou. 

f laark ............... 3.23 
B I I C ~ - ~ ~ .  ........... 0.00 

Flnmiugo . . . . . . . . . .  1.35 
Stntpshoro..  . . . . . . . .  3. 10 
Blnckfu<nt . . . . . . . . . . .  (1.00 
A n t i ~ ~ c l i  . . . . . . . . . . . .  0.60 

Tnp'ka.. . . . . . . . . . . . .  1.25 

................ 5.12 
3rd. . . . . . . . . . . . .  5.111 

('Iivwsvillv, Mal. ..... 2. i 4  

Humhil~ l t  . . . . . . . . .  0. 10 
St. Peter ............ T. 
West Point. ,  . . . . . . . .  6.06 

.irlii,gttm . . . . . . . . . . .  0.00 
\\nrI.ru . . . . . . . . . . . . .  1. BO 
2 statiomw. .......... T. 
('harlestou . . . . . . . . . .  2.07 
1 ;r:itiaI R i v e r  Sclioa~l . 0. 01 

('ruter Fovrt Stocktiin P,, iut.  , . . . . . .  . , . . _ .  X.87 (1.20 
2stati8,us.. . . . . . . . . . .  U.00 
( ' a p  Henry . . . . . . . . .  
I'lllllllnu ............ 
(1181 Fialfls.. . . . . . . . . .  
Il%,wulug. . . . . . . . . . . .  
Irina ............... (I. IO 

sive amount of 2n.7 inches (unlnelteil) was reporteil. Farming opera- 
tivns practically suzpenilecl in many parts of the State. ani1 littlt> laud 
breaking ant1 heeding were ai.i.nmplisliril. Wiutpr'graiuG contiiiuetl to 

uclition ani1 citilj in low 11lacrs m a *  r insat isfai . t i~r~~ri~\ \  tli 
the grollull: tl1r I'lant.; 
erp Ilriglit for fiiir grain 

froti1 se\ere freezr nf the yields. Esteusire 10- of 111ants m i l l  \e 
. ( 'ollhil~l'~~%1Jle 1 l h %  I ) f  

stock from the heVeL'@ wrathrr.--EdrcwrcZ H. BowiP. 
Utnh.-The lliollth m a s  111d c d p  the i,olllest Fel~rliary. but i ) I I P  o f  t h i .  

coldest months on recoid fi)r tlie State. Fields were generally \%ell 
covered n ith snou thronghout the month, and i t  wa- thereforr not pri)l~a- 
Me that any dttniage was ilone to fall grain hy the low teniprr:tture+. 
The fruit crop wah also tlionght t i l  have ~ias,srd through the tiinnth with- 
nut claniage. The siiiall itmount of ftwl mliich remained on tlie rnngrs 
was covered with sunw, and report5 indicated that a large nuintier of 
cattle and sheqi Iierished from btar\ atitxi ani1 eipiisure.--L. H. I1Iurhch. 

Virgiitia.-The temlieratnre of the niouth waq above liornial; tht .  1wv- 
cipitation, nearly all of which came as rain, w a s  in ~ S O P S G .  0 1 1  the 
whole, wintrr wheat aiirl oats niadt. satibfactor) 11rogress. tliiiugli t h r  
wet condition nf the soil citu 

ratiou of tobacco plant beds w 
work was lianipered liy unfavo 

W~hingfo~1. -~4l t l io~1gl i  the month was (ipen, and thew  ah RII a1 
dance of warn1 suiishine, minter wheat dit1 not grciw nii1i.h (in ncciiuu 
cold and frvsty nights. Bltrrnntr thawing nnrl freezing was tliiiuclit , 
many to hti\e i.ausei1 W I I I I ~  injury to  wheat. Illit ;ilthough it hail niit 
growu I n u i . l i  it \\a+ in fairly giiiicl couiliticin. Sniiw melted c i f l '  beforc tlii, 
end of the i i~ i i i i t l i .  leaving the griiund Iiarr an11 wheat unlirotri+e~l. 
Fruit buds were thuught to tie uninjured, although soniewliat iinclulj (le- 
ve1oped.-G. N. Salisbury. 

le damage, aurl winter killii 
ather I l f  the Illontll. Sollie 1' 
le, though this a w l  other I I U  

wtlier.-Edu~ard A. Etv~ne. 

curred, locally, during the coli 

9-2 

Weat T7irginict -Wheat. rye, oats, anil grass were in better conclition 
than i i~iial  at  the cliisr nf FPbruitrY, tieing Inotected by a heavy mowfall 
from thtl srrere frrezing weather which lire\ ailed froni the 16th to the 
2311. PII~M iiig was generally liai*kwairl, tJUt had l w n  lregun in several 
southern counties. anil a few iaccii beds were so\\ii. Range stciPk 
hiiffvrvd during the viilil. w o  
i-iitulitii~ii. Rough feral \\as lwconi 
i)rol)ahIy laht through the wiiitw. Prach l i u i l . :  w1iic.h hail swollen were 
1trolJaI~ly killril.-E. C. T-OOI(F. 

Ample 
sn~,wfall to afford priitei*tiou to growing crnps during the c o l i 1  period from 

TPiHcoicHin.-C'oniliticitis duiing the ninnth generally fari>ralde. 

Tyortcittg.-The iiionth m a s  a w r y  unfa\ornbl(= one for stncli dependiug 
on ra i ig~  feed, owing ti) r\trenir colil and n i u c ~ h  o f  the range Iwing corered 
~ i t h  a cru.;t of Iiard sniow;  the thiib far ha\ e prol~ablg not exceeded 
the nnrmal. Thr 5tti1.k of hno ie n i~~ i i i i t a in~  over the hotittiern half 
I I ~  the Stat&. was suvh ith to insurr it good suplily of  water fnr irrigation 
nest siitiiiiier: the Iicirthern half nf the State did ntit ha le  as good a b i i i w -  
fall.- W. R. Palmer. 

hNUWFALL ANI) WATER SUPPLY IN THE R( M'KY MlJUNT4IN REGION. 

The following extracts are taken from the snow bulletins for 
February. 1!W3. prepared by the Section Directors of Climate 
ant1 Ckop hections in the Rocky Mountain region: 

Arixma.-Iti the mountains snow lies on the ground to  depths varying 
from one inch to  herera1 feet, giviug promise of an adequate supply of 



62 

Holualoa.. ................... 
Kealakekua .................. 
Napoopoo .................... 

KAU, He. 
Kahrrka Ranch.. ............. 
Hooldoa .................... 

MONTHLY WEATHER RFXIEW. 

1,350 
1,580 

2.5 
1,650 

1 ,  FS0 

FEBRUARY, 1903 

Kipihulu, s ................... 
Nah iku, ue ....................... 
Nahikri ...................... 
Haiku, u ..................... 
Krlla (Erchaoll). u . .  ......... 
Kula (\Vai+-O:l), u ,  .......... 
r ~ l l r ~ l , l l I a i ~ l .  I ~ . .  . . . . . . . . . . . . .  
Pain.. ........................ 
Haleakala Ranch.. . . . . . . . . . . .  
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irrigation water for the coming crop season. Rain and melting snow 
during the winter have caused the soil in the  regions which supply water 
for irrigation purposes to  become generally well saturated with water, 
which increases the favorableness of the prospects. Springs in the mom- 
tain region are increasing in the  amount of running mater. 

Colorn&.-There has been a general and material improvement in the 
outlook for late irrigation. Over a comparatively small area in the cen- 
ter of the  State, in Lake, Summit, Eagle, and the  northern part t)€ Gon- 
nison, where the Gunnison, Grand, and Arkansas rise, the totals were 
considerably lebs than normal, but in general other paits of the mountain 
region appear to have had tlie normal amount or an excesh. Esceptinii- 
ally low temperatures have been a feature. and even on th r  hunny ~ l o l ~ e s  
there has been but little melting. The action of the winds will alwi he a 
factor in conherving the moibture, for the liulk of  tlie curient fall has 
been swept into huge driftb in the timber, gulches, etc.. where it i.; likely 
to remain hard packed and prac*ticallg solid ice until after later siim fall5 
have been melted. 

Idaho.-February has contributed little to the bul~ply of mow, thP 
the month having been deficient in precipitation over the entire State. 
However, while great extremes of cold have not lieen reaclipd. the teni- 
perature has been unifornily lower than the average, so that while there 
has been a decrease in the clepth of wnw in the ~ a l l e p  the amount a t  
higher elevations averages about the same as a t  the cloqe of .J;inuary. 
What little melting ha9 taken place ha.; only berted to 
the snow rather than to diminibh itb mass, so that in ni 
mountain gulches are well fillet1 with hard. icy snow. In some section- 
high winds have formed drifts o f  great delkhs, whicli will further w)n- 
tribute lo the uniformity of the waterflow. 

t i ( J l i 5  #if Mnntana. e eviallj to the weht o f  
the mountainb. Frbruary a vt)l(l month. Tlii iiowfall was dr t imnt  

Il.iontn,ta. -1u nu merou 
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over the greater portion of the State and generhl conditions have not 
changed materially since January 31. There is, however, a good supply 
of hard packed or solid enow that fell during the earlier part of the winter 
a t  the heads of most. of tlie streams, and with few exceptions an ample 
supply of water would seem to be assured. 

Nr.andn.-High winds drifted vast quantities of snow into the canyons 
and gulches where it is packed solid and in many localities nearly a 
hundred feet deep. The outlook for an abundance of wat.er during the 
coming season is the best in many years. 

New die.wko.-Reports from all sections of the Territory show that 
February lrought niore moisture than any February for many years 
past.. The dept,h of snow lying on the ground at the end of the month 
ranged from 6 feet in  t.he northern mountains t,o about a foot on the 
average in the Black Range country. The northeastern section of the 
Territory, which suffered so greatly from the protract,ed drought of last 
year, has had deep snows, covering all the plains to  a depth of from 8 
inches to 3 feet, and in the mount,ains of Union County t,o a great depth. 
Repork indicate that the snow is  well packed in the ravines, thus in- 
suring a steady supply. The streams are now carrying a good supply, 
and t.here is every prospect for an abundance of water for several months 
to come. 

Ufnk.-The iiitnnth was one of the coldest on record, and there was 
lit.tle or no loss OP snow by meking. The snow continued to drift and 
I w k  nicely. As s h t e d  in the .January bulletin, all sections of the State 
will have tin ahnndant supply of w a h r  for irrigat,ion throughout the 
whole of the coming crop season. 

TVyotning.-Cold weather and a snowfall niuc.11 in excess of the Febru- 
ary iinrmal was general over nearly every srct,ion of the State during the 
mollt,h. 

. . . . . . .  
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Lawai,e ..................... 800 
Kuloa ....................... 100 

HAWAIIAN CLIMATOLOGICAL DATA. 
By CURTIS J. LYOXS, Territorial Meteorologist. 

GENERAL SUMMARY FOR FEBRUARY, 1903. 
Honolulu.-Temperature mean for the month, 67.3' ; normal, 

70.6'; average daily maximum, 73.2' ; average daily minimum, 
61.3O; mean daily range, 11.9'; greatest daily range, 20.C)'; 
least daily range, G o ;  highest temperature, 77"; lowest, 53'. 
The month was colder than any month on record-25 gears. 

Barometer average, 30.003; normal, 29.058 : highest, 30.31, 
16th; lowest, 29.66,1!1th; greatest 24-hoiir change, that  is, from 
any given hour on one day to the same hour on the nest, 0.30, 
18-19th; lows passed this point on the 10t8h a i d  19th; highs 
on the 6th and 16th. 

Relative humidity average, 71.6 per cent; normal, 76.0 per 
cent; mean dew-point, 57.0'; normal, 62.5'; mean absolute 
moisture, 5.24 grains per cubic foot; normal, 6.24 grains. 

Low periods indicating also 
passage of colcl wave, 10th to l4th,  and 23d. Dew on grass, 
8 mornings. 

Rainfall, 5.86 inches; n o r i d ,  5.48; rain-record dags, 12; 
normal, 15; greatest rainfall in one day, 2.14, on the 20th; 
total a t  Luakaha, 7.98; normal. 14.07: a t  Iiapiolani Park, 4.44: 
normal, 4.89. 

The artesian well level rose during the month from 35.06 to 
35.25 feet above mean sea level. Fehruary 28, 1308, it stood 
at  33.80. The average daily mean sea level for the month was 
9.66, the assumed annual mean being 10.00 feet above clatuzu. 
For February, 1002, it was !).89. 

Trade wind dags, 17. ( 5  FINE.); normal, 12; average force of 
wind during daylight, 2.7. Beaufort scale. Average clondi- 
new, tenths of sky, 4.7; normal, 4.9. 

Approximate percentages of district rainfall as compared 
with normal; South Hilo, 83 per cent; North Hilo. 130; Ha- 
makua, 82; Kohala, 85; Waiinea, H O ;  Kona, 65; Kau, G O ;  Puna, 
80; Maui. 100; Oahu, Honolulu, 100; Upper Nuuanu and 
Koolau, 60; I h i a i ,  42. 

The heaviest rainfall reported for the month was at Punoliun. 
Hilo, 19.36. Heaviest 24-hour rainfall, 4.86, at Laupahoelioe, 
23d. 

Ewa, 50 feet elevation, reports 51" minimum temperature on 
the 10th; Waimea and Waialioa, 44' lowest temperature; Hilo. 
51", 

Dew-point lowest on record. 

Rninftcll datu for  Fehrnciry. Infl.!. 

HAWAII. 
HILO.,, e. aud ue. 

Hils, ( t o a u )  ................. 
Kau iu ai1 a ................... 
Peperkeo ................... 
Hakalao ... .......... 
Hnuohiua ................... 
Pllll VI1 Ilil .................... 
Laupahochoe ............... 
ookala ..................... 
Kukaiau .................... 
Paaohau .................... 
H ~ I I ~ X I  ( M i l l ) .  ............ 
HonaDksir (Rleiuicke). ....... 
Ku kui hsrlr ................. 

H A M A R U A ,  UC. 

Fed. . 50 
. ino 
. 1,250 
. 100 

. 1,1l50 

. 500 

. 4w 

. 250 

. 300 

. 31J0 

. 425 

. 700 

: % 

. 1,1no 

K I ) H I L A ,  U .  
Niolii ........................ 200 
KI~h313 (hfiSSioU 1 . . .......... 521 
KlJhal3 isllgar (-6.). . . . . . . . . .  . '  270 
Haai ,h l i l l . .  . . . . . . . . . . . . . . . . .  700 
PuakFa Rauch . . . . . . . . . . . . . .  600 
Puuliue Rauch ............... I ,  847 
Wainiea .................... . ,2,720 

~~~~. ~. 
Lahaiua 40 
\rniopaP Rauch . . . . . . . . . . . . .  
Kaupo Ihl~~krilau). Y . .  ....... 

hichPr. 

8.46 
9. o:! 
8. 23 

10.17 
13.21 
19. S6 
11.95 
11). 9s 

8. 13 
6. ,%I 

5.04 
5. 24 

Y.9!1 

3.52 
3. i l  
3.3s 
4. 34 
3. 96 
4. 75 
3. 68 

...... 

Stations. 

: 
n.4 H 11. I 

Puuahou (W. B.) sw..  ..... . j  
Kulaokahoa(Casth), Y W . . . .  ., 
Makiki Reservoir .......... .:  
U. ~apio!ani  8. Naval Park, Statiou sw: . s w . .  . 

30 
...... 75 

Fed. 
47 
50 

120 
6 

10 
1 i5 
2s5 
360 

. . . . . . . . . . .  
2.16 1 Wahiawa. .................. .I 900 
1.76 Ewa Plantatiout;s..: ......... 60 

....... Waipahu .................... 2uo 
1.85 U. S. Magnetic ..tatlou ...... 45 i ................... I l5 

Moanalua 
1.94 1 1  PAUAI. 

200 

1,000 
....... 

.................. 15 
....... Kilauea, u e . .  ............... .I 326 
....... Haualei, n ................... 10 

Wainli ...................... 
...................... 1 ;! 

-' 9 z < 
~ 

Inchca. 
5.86 
4.23 
4.81 
2. 4s 
4. 44 
5. 58 
7.77 
9.4'2 

5.08 

7 .7 i  
5. 18 

5.23 
1.98 
6.69 
8.32 

10.54 
2.81 
5.02 
3.63 
6.27 
2. 73 

1.39 
1.31 
1.59 
6. 12 

2.07 
1.80 
4. 14 
1.29 
2.36 
4.78 
4.67 
4.66 
0.86 
0.89 
7.60 
3.24 
3.46 
2.08 
3. 16 
2.76 

4. (h7 
4.10 
3. 17 

25.40 
14.21 

....... 

....... 

....... 

....... ....... 

~~ ~~ ~ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  ~- 
NoT!.c.-The letters n .  8. e, w, aud c show theexposureof the station relative to the winds. 


